A chemically-induced acute model of maple syrup urine disease in rats for neurochemical studies.
We report a chemically-induced model of maple syrup urine disease (MSUD) in 10- and 30-day-old rats produced by subcutaneous administration of a branched-chain amino acids (BCAA) pool along with the analyses of plasma and brain amino acid levels by HPLC at 0-120 min after administration. We observed an increase of plasma leucine (Leu), isoleucine (Ile) and valine (Val) concentrations in both 10- and 30-day-old rats. These increases were accompanied by a concomitant reduction of plasma concentrations of methionine (Met), phenylalanine (Phe), tyrosine (Tyr), histidine (His), alanine (Ala), lysine (Lys), and ornithine (Orn) in 10-day-old rats and of Met, Phe, Tyr, tryptophan (Trp), and Orn in 30-day-old rats. These results are similar to those observed in MSUD patients during crises, when plasma levels of large neutral amino acids (LNAA) are also reduced when BCAA concentrations are increased. In the brain, increased concentrations of Leu, Ile and Val were achieved in 10-day-old rats at all times after injection. In contrast, no differences in cerebral concentrations of BCAA were observed in 30-day-old rats. In conclusion, the present MSUD model, using 10- rather than 30-day-old rats, has a similar amino acid profile to that of MSUD untreated patients and is suitable to investigate the mechanisms of brain damage characteristic of this disorder.